A 52 A A 435 311~315 (2008) §
oegi Vol. 52, No. 4

Vikhak Hog

B-Lactamase

RIS B

x| Zt20| 7|t =l = 7-Arylidene Cephalosporanate

FAo &d

o]&m] .

uEL
Fogejsa okt o}

A
o eks}et WA

(Received June 14, 2008; Revised July 8, 2008)

Synthesis of 7-Arylidene Cephalosporanates for B-Lactamase Inhibitor

Jong Min Lee, Chul Bu Yim and Chaeuk Im*
Division. of Medicinal Chemistry, College of Pharmacy, Chung-ang University, Seoul 156-756, Korea

Abstract — The synthesis of 7-arylidene cephalosporanates for p-lactamase inhibitor was described. The reactions of sub-
stituted benzyl hatides [1]~[3] with triphenylphosphine gave triphenylphosphonium chlorides [4]~[6]. These phos-
phonium salts were treated with n-butyllithium to give ylides, which were reated with 7-oxocephalosporanate [7] by Wittig
reaction to afford the 7-exomethylene cephalosporanates [8]~[10]. These cephalosporanates were oxidized to cepha-
losporanate sulfones [11]~[13] with mCPBA. The deprotection of benzhydryl cephalosporanate {81~{13] with AICl; and
NaHCO, gave sodium salts of 7-arylidene cephalosporanates [14]~[19].
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A QoA AFE-3 -lactamase
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TLCollE= Merck RP-18F,; q(thickness 0.25 mm)s AM&-atitt.
Spots= UV LampE &<18}%131, €357 2 Biichi Melting
point B-540% AF&-8+9ith. Column chromatography+= silica
gel 60(Merck type 9355, 230~400 mesh)S ©] &3+,
reverse column chromatography— Comosil 75 C;4-OPN(42~
105 i, Nacalaitesque, Jaspan)& AF2-3t ok, 'H-NMR spectra
¥ Varian Gemini 2000(300 MHz)S ARgsled ¢iglon], CDCl,
2] 7%- TMS(tetramethylsilane)s W% EFEAR o] g3l
DMSO0-d,8] 3¢ 573K DMSOE U 25532 AMsIR
v}, 27412 JEOL JMS-AX 505WAS ARE-8t] €911, IR
spectra™ Jasco FT/IR 300EZ 73315t

7-Arylidene cephalosporanate §-5A412) oM F23F F3b
#AQ) benzhydryl 7-oxocephalosporanate [713= 89 Q& d
Moz eI

oz

4-Methoxybenzylchloride [112} &4

4-Methoxybenzyl alcohol 12 mi(0.10 moD)el| ¢-HCl 24 miS
7keted 1587 wRksiC), 7158 £2l8ka calcium chlorideS
7¥slod 307t WAt -, ojwsle] wishae) o)l 13.8 g(92%)
£ 20t} Rf=0.60(ethylacetate : hexane=2 : 1); IR(KBr) em™
3115, 1470; *H-NMR(300 MHz, CDCly) &: 3.79(s, 3H), 4.37
(s, 2H), 6.93~7.12(m, 4H).

4-Methoxybenzyltriphenylphosphoniumchloride [4]9]
N

4-Methoxybenzylchloride [1] 5.0 g(0.03 mo)E ¥4 THF|
&3)5}3L, triphenylphosphine 7.7 2(0.03 mo)E 7}sto} 104]7F
SR 7HE ERE F, vieds sl ARES I3k A
E-& ether® M H3t1, Fzste] W] 3HE 7.3 g54%)E
DT} mp : 243~244°C; Rf=0.53(methanol : ethylacetate=
1:1); IR (KBr) cm™: 2867, 1506; "H-NMR(300 MHz, CDCl)
& 3.73(s, 3H), 5.39(d, 2H, /=13.8Hz), 6.65(d, 2H, /=8.7
Hz), 7.02(d, 2H, J=8.7 Hz), 7.61~7.79(m, 15 H).

SAT YRS ARl [5], 619 SEES ISk

3,5-Dimethylbenzyltriphenylphosphoniumchloride [5}2]
&

89% vield; mp: 319~320°C; Rf=0.69(methanol : ethylacetate
=1:1); IR (KBr) cm™: 2848, 1438; 'H-NMR(300 MHz,
CDCly) &: 2.08(s, 6H), 5.39(d, 2H, J=14.1Hz), 6.58(s, 2H),
6.84(s, 1H), 7.62~7.81(m, 15H),

* 9-Anthracenyltriphenylphospheniumchloride [612] £
67% vyield; mp: 285~286°C; Rf=0.68(methanol : ethylacetate

=1:1):; IR(KBr) cm: 3105 1483; 'H-NMR(300MHz,
CDCly) &: 6.42(d, 2H, J=14.1 Hz), 7.12(m, 2H), 7.24(m, 3H),
7.39~7.61(m, 15H), 7.85(d, 2H, J=8.4 Hz), 7.91(d, 2H, /=9.0
Hz).

Benzhydryl 7-[(Z)-4-methoxybenzylidene]cephalospora-
nate [8]2] &

4-Methoxybenzyltriphenylphosphonium chloride [4] 1510
mg(3.50 mmol)& 7 THF(G miyell 838 &, -78°Cd 2N
n-butyllithum 1.75 m/(3.50 mmoly& 7}8til 1A13F &<t §vE§-
sto} 2FF A2 ylide SEES EATE -718°CE KX 8HEA
o] WF-5-<91-& benzhydryl 7-oxocephalosporanate [7] 15¢g
(3.50 mmol2] P> THF(15 m)) &0l 7}skal 1087k w-8-5}
ek whg- el 23} NH,CI(25 m) §4& 718t} ¥k $A
AN7)3L EtOACE FE3 ¥, §715& Rotd $/T(U0 m)
At 74 MgSO,E A3t F%&33drt. Silicagel
colum chromatography(ethyl acetate : hexane=1:1)%2 7}
dto] @] FAEIEE 540 mg(28%)E LUTH Ri=0.64
(ethylacetate : hexane=3:1); IR(WNaCl, neat) cml: 2940,
1741, 1455, 1234; 'H-NMR(300 MHz, CDCly) &: 2.04(s,
3H), 339, 1H, /=180Hz), 3.59%d, 1H, /=18.0Hz),
3.82(s, 3H), 4.70d, 1H, /=12.0Hz), 491(d, 1H, J=
12.0 Hz), 546(s, 1H), 7.01(s, 1H), 7.14(s, 1H), 7.27~7.49
(m, 14H).

SRIE(81 FU WS ARESlo] [9], (1019] tEs &
‘g8l

Benzhydryl 7-[(Z)-3,5-dimethylbenzylidene]cephalospora-
nate [9]2] &M

35% vyield; Rf=0.60(ethylacetate : hexane=3: 1); TR(NaCl,
neat) cm’l: 2922, 1740, 1495, 1230; 'H-NMR(300 MHz,
CDCly) &: 2.02(s, 3H), 2.34(s, 3H), 3.38(d, 1H, /=15.5Hz),
3.62(d, 1H, J=155Hz), 4.62(d, 1H, J=11.5Hz), 4.90(d, 1H,
J=115Hz), 5.48(s, 1H), 7.02(s, 1H), 7.13(s, 1H), 7.27~7.50
(m, 13H).

Benzhydryl 7-[(Z)-9-anthracenylidene]cephalosporanate
(101ef &

33% vyield; Rf=0.68(ethylacetate : hexane=1:1); IR(NaCl,
neat) cm': 1736, 1230; 'H-NMR(300 MHz, CDCly) 3: 2.04
(s, 3H), 3.02(d, 1H, /=18.0 Hz), 3.16(d, 1H, /=18.0 Hz), 4.59
(d, 1H, /=14.5Hz), 4.83(4, 1H, /=14.5 Hz), 5.01(s, 1H), 7.08
(s, 1H), 7.26(s, 1H), 7.27~7.57(m, 15H), 8.06(d, 2H, /=9.6
Hz), 8.12 (d, 2H, J=69 Hz).
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Benzhydryl 7-[(Z)-4-methoxybenzylidene]cephalospora-
nate sulfone [11]9] &

Benzhydryl  7-[(Z)-4-methoxybenzylidene]cephalosporanate
[81 320 mg(0.60 mmol)E dichloromethane(10 m))$} pH 64
phosphate buffer 2410 m)ol| &8i8l1 mCPBA(77%, m-
Chloroperoxybenzoic acid) 532 mg(2.38 mmol} 718+ &, Ak
oA 4083t wREEHSITh Ether(50 m)E o] 480 F&8)ar
NaHCO, ¥3M8-H30 m)O & A3kl T4 MgS0,%2 HZ3t
o} 53 ¥, column chromatography= AAIsle] 3BHE [11]
190 mg(56%)= LTt

Rf=0.38(ethylacetate : hexane=3:1); IRKBr) cm™: 1732,
1515, 1259: 'H-NMR(300 MHz, CDCly) &: 2.05(s, 3H), 3.79
(d, 1H, /=18.0 Hz), 3.86(s, 3H), 4.01(d, 1H, J=18.0 Hz), 4.68
(d, 1H, J=13.8 Hz), 5.02(d, 1H, /=13.8 Hz), 5.58(s, 1H), 6.99
(s, 1H), 7.26(s, 1H), 7.30~7.65(m, 14H).

FUS WO (12, (1319 ISHES S

Benzhydryl 7-[(Z)-3,5-dimethylbenzylidenelcephalospora-
nate sulfone [12]9] &M

83% yield; Rf=0.24(ethylacetate : hexane=2:3); IR(KBr)
cm™: 1697, 1574, 1280; 'H-NMR(300 MHz, CDCly) &: 2.05
(s, 3H), 2.34(s, 6H), 3.82(d, 1H, /=18.0 Hz), 4.10(d, 1H, J=
18.0Hz), 4.66(d, 1H, /=14.2Hz), 5.03(s, 1H, J=14.2 Hz),
5.60(s, 1H), 6.99(s, 1H), 7.10(s, 1H), 7.26~8.10(m, 13H).

Benzhydryl 7-[(Z)-9-anthracenylidene]cephalosporanate
sulfone [13]2] &+

86% yield; Rf=0.50(ethylacetate : hexane=1:1); IR(KBr)
em'™: 1698, 1290; 'H-NMR(300 MHz, CDCly) &: 2.05(s, 3H),
3.45(d, 1H, /=18.6 Hz), 3.62(d, 1H, /=18.6 Hz), 4.58(d, 1H,
J=138Hz), 495(d, 1H, /=13.8 Hz), 5.84(s, 1H), 6.82(s, 1H),
7.08(s, 1H), 7.26~8.10(m, 14H).

Sodium 7-{(Z)-4-methoxybenzylidenelcephalosporanate
[14]2] &4

Benzhydryl  7-[(Z)-4-methoxybenzylidene]cephalosporanate
{81 250 mg(0.47 mmol)y= F-F dichloromethane(10 mf)ell &3l
3l -78°CE -FA151EA] 5= anisole 450 mg(4.18 mmolyS 7}t
g F, AICL, 136 mgE 7}3e] 30%-7F W3-8}t NaHCO,
344 mgg 590 78420 m)} ethylacetate(20 m)& ¥H&-Ho]
7Bt 5ERE SNk §-, whgeld ofujele] FHES AASIG
o #52 25t %383 34 column chromatography
(acetonitrile : H,0=1:3)& °]43}l9 A &, 54 x5}
oA BEE 110 mgG3%)yS AUk
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Rf=0.41(acetonitrile : H,O=1:1); IR(KBr) em™: 1737,
1603, 1259; 'H-NMR(300 MHz, DMSO-dy) & 2.02(s, 3H),
3.28(d, 1H, /=17.1 Hz), 3.58(d, 1H, /=17.1 Hz), 3.81(s, 3H),
4.77(d, 1H, J=11.7 Hz), 4.96(s, 1H, J=11.7 Hz), 5.72(s, 1H),
7.03(d, 2H, J=8.7 Hz), 7.10(s, 1H), 7.58(d, 2 H, J=8.7 Hz).

FEE (1415 s WHoR SE (1511918 4
aHairt.

Sodium 7-[(Z)-3,5-dimethylbenzylidene]cephalosporanate
[15]2] &

61% vyield; Rf=0.55(acetonitrile : H,0=1: 1); IRKKBr) cm™
1740, 1617, 1238; 'H-NMR(300 MHz, DMSO-dy) 8: 2.01(s,
3H), 2.51(s, 6H), 3.25(d, 1H, /=18.0Hz), 3.53(d, 1H, J=
18.0Hz), 4.77(d, 1H, /=120Hz), 4.96(d, 1H, /=12.0 Hz),
580(s, 1H), 7.42(s, 1H), 7.71(m, 1H), 7.82¢s, 2H).

Sodium 7-[(Z)-9-anthracenylidene]cephalosporanate
(1614 &4

60% yield; Rf=0.53(acetonitrile : H,0=1:1); IR(KBr) cm™:
1741, 1617, 1361; 'H-NMR(300 MHz, DMSO-dy) &: 2.01(s,
3H), 3.25(d, 1H, /=18.0 Hz), 3.53(d, 1H, /=18.0 Hz), 4.77(d,
1H, /=120 Hz), 4.96(d, 1H, J=12.0 Hz), 5.79(s, 1H), 7.41(s,
1H), 7.71~8.15(m, 9H).

Sodium 7-[(Z)-4-methoxybenzylidene]cephalosporanate
sulfone [17]2] &4

67% vield; Rf=0.38(acetonitrile : H,0=1: 1); IR(KKBr) cm™:
1750, 1601, 1262; ‘H-NMR(300 MHz, DMSO-dy) 8: 2.05(s,
3H), 3.83Gs, 3H), 3.96(d, 1H, J=17.4Hz), 434(d, 1H, J=
174Hz), 4.75(d, 1H, J=14.0Hz), 4.98(d, 1H, J/=14.0 Hz),
6.40(s, 1H), 7.01~7.11m, 4H), 7.30~7.48(m, 4H).

Sodium 7-[(Z)-3,4-dimethylbenzylideneJcephalosporanate
sulfone [18]2] &

67% yield; Rf=0.68(acetonitrile : H,0=1:1); IRKKBr) cm™:
1747, 1559; 'H-NMR(300 MHz, DMSO-d,) &: 2.05(s, 3H),
2.28(s, 6H), 3.86(d, 1H, /=18.0Hz), 4.02(d, 1H, /=18.0 Hz),
4.73(d, 1H, J=12.3 Hz), 4.97(d, 1H, /=12.3 Hz), 6.33(s, 1H),
7.12(s, 1H), 7.36(m, 2H), 7.82(m, 1H).

Sodium 7-[(Z)-9-anthracenylidene jcephaolsporanate
sulfone {19]2| &M

78% vield; Rf=0.54(acetonitrile : H,0=1:1); IR(KKBr) cm™
1600, 1558; 'H-NMR(300 MHz, DMSO-dy) &: 2.51(s, 3H),
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3.88(d, 1H, /=18.0Hz), 410(d, 1H, /=18.0 Hz), 4.52(d, 1H,
J=138Hz), 4.85(d, 1H, /=13.8Hz), 6.25(s, 1H), 7.30~7.87
(m, 10H).
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S3tES THE ¥, 7-oxocephalosporanate [7]3) WH-23}o]
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isomer® ARz},
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Scheme 1 - Synthesis of benzhydryl 7-arylidene cephalosporanates.
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Scheme 2 - Synthesis of sodium 7-arylidene cephalosporanates.
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